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Study on Mechanical Properties of the Joint in Traditional Wooden Building
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                 Shinya Matsumoto
There are various wooden buildings based on the craftsmanship in Japan.  The unified
structural design method for the traditional wooden buildings has still not been established,
because of the variation of the material and the complexity for connection including the details
of processing.  Therefore, it has been required that the development of seismic design method
and seismic reinforcement method for traditional wooden buildings.  In this study, we focused
on the technology of traditional building construction method in Japan.  And, it is intended to
build a basic technology to support effective utilization of wood by elucidating experimentally
the structural mechanism.
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⾲ 1. ヨ㦂య୍ぴ
௙ᵝ ᶞ⬡᥋╔๣
ヨ㦂య 1 ᑠ᰿࡯ࡒ㰯ᰦ⥾ ࡞ࡋ
ヨ㦂య 2 㞠⽥㌴▱ᰦ⥾ ࡞ࡋ
ヨ㦂య 3 ᑠ᰿࡯ࡒ㰯ᰦ⥾ ࠶ࡾ
ヨ㦂య 4 㞠⽥㌴▱ᰦ⥾ ࠶ࡾ
   ᅗ 5. ヨ㦂య 2㸦㞠⽥㌴▱ᰦ⥾࣭኱ධ௙ᵝ㸧
 ヨ㦂యࡣ㸪ࡑࢀࡒࢀྛ 1 యసᡂࡋࡓ㸦෗┿ 1㸪෗┿ 2
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 ෗┿ 1. ヨ㦂య 1㸦ᑠ᰿࡯ࡒ㰯ᰦ⥾࣭኱ධ௙ᵝ㸧
෗┿ 2㸬ヨ㦂య 2㸦㞠⽥㌴▱ᰦ⥾࣭኱ධ௙ᵝ㸧
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㸬ᐇ㦂᪉ἲ
 Ⲵ㔜ࡣࣁ࢖ࣈࣜࢵࢻ࢔ࢡࢳ࢚࣮ࣗࢱ㸦᭱኱ຍຊ 300kN㸪
᭱኱ࢫࢺ࣮ࣟࢡ 800mm㸧࡟ࡼࡾ㸪ṇ㈇ࡢ⧞ࡾ㏉ࡋỈᖹຊ
ࢆ୚࠼ࡓ㸬ຍຊࢫࢣࢪ࣮ࣗࣝࡣ㸪⧞ࡾ㏉ࡋᒚṔࡣぢ࠿ࡅ
ࡢࡏࢇ᩿ኚᙧゅࡀ 1/500㸪1/350㸪1/250㸪1/175㸪1/120㸪
1/85㸪1/60㸪1/45㸪1/30㸪1/20radࡢṇ㈇ኚᙧゅ࡜ࡋ㸪ヨ
㦂యࡢ◚ቯᛶ≧ࢆほᐹࡋࡓ㸬෗┿ 3࡟ຍຊ⿦⨨ࢆ♧ࡍ㸬
෗┿ 3. ຍຊ⿦⨨
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ᅗ6࡟ྛヨ㦂య࡟ຍຊࡋࡓ㝿ࡢ᭤ࡆ࣮࣓ࣔࣥࢺ-┦ᑐᅇ
㌿ゅ㛵ಀࢆ♧ࡍ㸬ᅗࡼࡾ㸪ṇഃ࡜㈇ഃ࡛᥋ྜ㒊ࡢ⪏ຊ≉
ᛶࡀ␗࡞ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬ࡇࢀࡣ㸪᥋ྜ㒊ࢹ࢕ࢸ࣮ࣝࡢ
㠀ᑐ⛠ᛶ࡟㉳ᅉࡍࡿࡶࡢ࡛࠶ࡿ㸬ヨ㦂య 1࡜ヨ㦂య 2ࢆ
ẚ㍑ࡍࡿ࡜㸪ึᮇࡢ⪏ຊ≉ᛶ࡟ᕪࡀ࠶ࡾ㸪ヨ㦂య 1 ࡣヨ
㦂య 2 ࡟ẚ࡭ึᮇ๛ᛶࡀ㧗࠸ࡇ࡜ࡀ☜ㄆࡉࢀࡓ㸬ࡇࡢ࡜
ࡁ㸪ྛ ヨ㦂యࡢኚᙧゅ 1/200rad᫬ࡢᅇ㌿๛ᛶࢆ⾲ 2࡟♧
ࡍ㸬ࡲࡓ㸪᭱ ኱᭤ࡆ⪏ຊࡣヨ㦂య 1ࡀ 6.01kNm࡛࠶ࡾ㸪
ヨ㦂య 2ࡀ 5.33kNm࡛࠶ࡗࡓ㸬
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1/200rad᫬
ᅇ㌿๛ᛶ
(kNm/rad)
ヨ㦂య 1 ヨ㦂య 2
ᘬࡁഃ 98.0 28.0 
ᢲࡋഃ 220.0 126.0 
 ヨ㦂య 1ࡢ⤊ᒁ≧ែࢆ෗┿ 4࡟♧ࡍ㸬ࡲࡓ㸪ヨ㦂యゎ
య᫬ࡢ㰯ᰦࡢ≧ἣ㸦ᢡࢀ᭤ࡀࡾᦆയ㸧ࢆ෗┿ 5࡟♧ࡍ㸬
ᅗ 6. ᭤ࡆ࣮࣓ࣔࣥࢺ-┦ᑐᅇ㌿ゅ㛵ಀ
෗┿ 4. ヨ㦂య 1ࡢ⤊ᒁ≧ἣ
෗┿ 5. 㰯ᰦࡢᢡࢀ᭤ࡀࡾ㸦ヨ㦂య 1㸧
 ヨ㦂య 2ࡢ⤊ᒁ≧ែࢆ෗┿ 6࡟♧ࡍ㸬㞠⽥࡜࡯ࡒຍᕤ
⁁࡜ࡢ㛫࡟኱ࡁ࡞࢞ࢱࢶ࢟ࡀ⏕ࡌ࡚࠸ࡓ㸦෗┿ 7ཧ↷㸧㸬
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෗┿ 7. 㞠⽥ࡢ࢞ࢱࢶ࢟㸦ヨ㦂య 2㸧
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 ᮏ◊✲࡛౑⏝ࡋࡓ᥋╔๣ࡢ୺ᡂศࡣ࢚࣏࢟ࢩ࢔ࢡࣜࣞ
࣮ࢺ㸦ࣅࢽ࢚ࣝࢫࢸࣝ㸧ᶞ⬡࡛࠶ࡾ㸪⢓ᛶཬࡧࢳࢡࢯᛶ
ࢆㄪᩚࡍࡿࡇ࡜࡛୺๣ࢆㄪྜࡋࡓ㸬⾲ 3࡟ᮏ◊✲࡛౑⏝
ࡋࡓᶞ⬡᥋╔๣ࡢㄪྜᡂศࢆ♧ࡍ㸬ࡇࡢ࡜ࡁ㸪⢓ᛶࡢప
࠸ࣉࣛ࢖࣐௙ᵝ࡜⢓ᛶࡢ㧗࠸ࣃࢸ௙ᵝࡢ 2 ✀㢮ࢆㄪྜࡋ㸪
඘ሸᛶࢆ⪃៖ࡋ࡚㸪᥋ྜ㒊ࡢ㝽㛫࡟ሬᕸࡍࡿࡇ࡜࡜ࡋࡓ㸬
෗┿ 8㸪෗┿ 9 ࡟ᶞ⬡᥋╔๣ࡢ୺๣ࢆ♧ࡍ㸬ࡲࡓ㸪෗┿
10㸪෗┿ 11࡟ヨ㦂య 3㸪ヨ㦂య 4ࡢ᪋ᕤ㢼ᬒࢆ♧ࡍ㸬
 ᅗ 7㸪ᅗ 8࡟ྛヨ㦂య࡟ຍຊࡋࡓ㝿ࡢ᭤ࡆ࣮࣓ࣔࣥࢺ-
┦ᑐᅇ㌿ゅ㛵ಀࢆ♧ࡍ㸬ᅗࡼࡾ㸪ᶞ⬡᥋╔๣ࡢ᭷↓࡟ࡼ
ࡗ࡚㸪᥋ྜ㒊ࡢึᮇ๛ᛶࡀ኱ᖜ࡟ᨵၿࡉࢀ࡚࠸ࡿࡇ࡜ࡀ
ࢃ࠿ࡿ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪᭤ࡆ᢬ᢠ࡟ᑐࡍࡿ᭱኱⪏ຊࡢྥ
ୖࡣぢࡽࢀ࡞࠿ࡗࡓ㸬ࡇࡢ࡜ࡁ㸪ྛヨ㦂యࡢኚᙧゅ
1/200rad᫬ࡢᅇ㌿๛ᛶࢆ⾲ 4࡟♧ࡍ㸬ࡲࡓ㸪ᅗ 9࡟᥋ྜ
㒊ࡢᅇ㌿๛ᛶࡢẚ㍑ࢆࢢࣛࣇ࡛♧ࡍ㸬
 ෗┿ 12㸪෗┿ 13࡟ヨ㦂య 3㸪ヨ㦂య 4ࡢ⤊ᒁ≧ἣࢆ
♧ࡍ㸬
⾲ 3. ᶞ⬡᥋╔๣ࡢᡂศ
ရྡ ᡂศ ≧ែ
ᶆ‽ㄪ (ྜ㒊)
㺪㺽㺵㺐㺭௙ᵝ 㺨㺽㺡௙ᵝ
ᶞ⬡
(୺ᡂศ)
ࢫࢳࣞࣥ ᾮయ 100㒊 100㒊
◳໬ಁ㐍
๣
(⪏⇕ᛶ⬟
ྥ )ୖ
࢟ࢩࣞࣥ㸪
࢚ࢳࣝ࣋ࣥ
ࢮࣥ
ᾮయ 0.7㒊 0.7㒊
ࣉࣛ࢖࣐
ῧຍ๣
(⢓ᛶῶᑡ)
ࢪ࢚ࢳࣞࣥ
ࢢࣝࢥ࣮ࣝ
ࢪ࣓ࢱࢡࣜ
࣮ࣞࢺ
ᾮయ 5㒊
᥋╔ࢳࢡ
ࢯ๣
(ࢱࣞ㜵Ṇ)
᧕Ỉᛶᚤ⢊
ᮎ㸦ࢩࣜ࢝㸧
⣮య 6㒊
᥋╔ቑ⢓
๣
࢞ࣛࢫ⢊ ⣮య 50㒊
◳໬๣
ࣁ࢖ࢻࣟࣃ
࣮࢜࢟ࢧ࢖
ࢻ
ᾮయ
㐺ṇ㔞
0.5㹼3㒊
㸦35㹼5Υ㸧
㐺ṇ㔞
0.5㹼3㒊
㸦35㹼5Υ㸧
෗┿ 8. ࣉࣛ࢖࣐௙ᵝࡢ୺๣
෗┿ 9. ࣃࢸ௙ᵝࡢ୺๣
－ 70 －
෗┿ 10. ヨ㦂య 3᪋ᕤ㢼ᬒ
෗┿ 11. ヨ㦂య 4᪋ᕤ㢼ᬒ
ᅗ 7. ᭤ࡆ࣮࣓ࣔࣥࢺ-┦ᑐᅇ㌿ゅ㛵ಀ㸦ヨ㦂య 1㸪3㸧
ᅗ 8. ᭤ࡆ࣮࣓ࣔࣥࢺ-┦ᑐᅇ㌿ゅ㛵ಀ㸦ヨ㦂య 2㸪4㸧
⾲ 4. ᥋ྜ㒊ࡢึᮇ๛ᛶ
1/200rad᫬
ᅇ㌿๛ᛶ
(kNm/rad)
ヨ㦂య
1
ヨ㦂య
2
ヨ㦂య
3
ヨ㦂య
4
ᘬࡁഃ 98.0 28.0 600 300 
ᢲࡋഃ 220 126 840 1120 
ᅗ 9. ᥋ྜ㒊ࡢᅇ㌿๛ᛶ㸦1/200rad᫬㸧
෗┿ 12. ヨ㦂య 3ࡢ⤊ᒁ≧ἣ
－ 71 －
෗┿ 13. ヨ㦂య 4ࡢ⤊ᒁ≧ἣ
㸬ࡲ࡜ࡵ
 ఏ⤫ᮌ㐀ᘓ⠏࡟࠾ࡅࡿ᥋ྜ㒊ࡢព໶ᛶ࡜⪏ຊ≉ᛶࡢ㛵
ಀ࡟ࡘ࠸࡚ࡢᐇ㦂ࡢᡂᯝࢆ㏙࡭ࡓ㸬ఏ⤫ᵓἲ௙ཱྀ࡛ࡣຍ
ᕤ㒊ࡢࡵࡾ㎸ࡳ࡟ࡼࡿኚᙧ࡟ࡼࡾ㸪኱ࡁ࡞ኚᙧᛶ⬟ࢆ♧
ࡍࡇ࡜ࡀ♧ࡉࢀࡓ୍᪉࡛㸪ึᮇ๛ᛶࡀపࡃ࡞ࡿࡇ࡜ࡀ☜
ㄆࡉࢀࡓ㸬ࡲࡓ௙ཱྀຍᕤᙧ≧ࡢ㠀ᑐ⛠ᛶ࡟ࡼࡗ࡚㸪ᢲࡋ
ഃ࡜ᘬࡁഃ࡛≉࡟ึᮇኚᙧ᫬࡟࠾ࡅࡿ๛ᛶࡢ≉ᛶࡀ␗࡞
ࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓ㸬ࡲࡓ㸪ᶞ⬡᥋╔๣ࢆ᥋ྜ㒊࡟඘ሸ
ࡍࡿࡇ࡜࡛㸪ẚ㍑ⓗᑠࡉ࡞ኚᙧࣞ࣋ࣝ㸦ᅇ㌿ゅ 1/200rad
௨ୗ㸧࡟࠾ࡅࡿ᥋ྜ㒊ࡢᅇ㌿๛ᛶࡢྥୖࡀ☜ㄆࡉࢀࡀ㸪
᭤ࡆ᢬ᢠ࡟ᑐࡍࡿ᭱኱⪏ຊࡢྥୖࡣぢࡽࢀ࡞࠿ࡗࡓ㸬
ㅰ㎡
ᮏ◊✲ࡣᖹᡂ 25 ᖺᗘྂᕝᢏ⾡᣺⯆㈈ᅋ◊✲ຓᡂ࡟ࡼ
ࡗ࡚ᐇ᪋ࡋࡲࡋࡓ㸬ࡇࡇ࡟グࡋ࡚ㅰពࢆ⾲ࡋࡲࡍ㸬
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